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MOLDABLE COMPOSITE MATERIAL 
AND METHOD OF PRODUCING SAME 

Background 

The present invention generally relates to a moldable composite 
5 material having three layers: a surface layer to provide aesthetics and 
physical properties, a cushion layer, and a moldable layer. 

Composite materials have been used in automobiles for components 
such as head liners, door panels, or the like. The composite materials 
typically used to form the molded parts are a face material bonded to various 
10 backing materials and a rigid molded material. The process of forming the 
completed molded part requires several steps, including the joining of these 
materials. Additionally, many combinations of materials used in forming these 
component parts are disimilar and are not readily recyclable. 

Therefore, there exists a need for composite materials that can reduce 
15 the number of individual components and required steps in forming these 

molded parts. Additionally, there exists a need to standardize components of 
the final pare, allowing ease of recyclability.. 

Brief Description Of The Drawings 

FIG. 1 is a cross sectional view of a composite nonwoven material 
20 illustrating one embodiment of the present invention. 

FIG. 2 is a block diagram, illustrating one method of forming the 
composite nonwoven material in FIG. 1. 

FIG. 3 is a block diagram, illustrating one method of forming 
component parts from the composite nonwoven material of the present 
25 invention. 
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Detailed Description 

Referring now to FIG. 1 , there is shown cross sectional view of an 
embodiment of the present invention, illustrated as the textile 10. The textile 
10 includes a batting layer 100, a cushioning layer 200 disposed on the 
5 batting layer 100, and a face textile 400 adhered to the cushioning layer 200 
by an adhesive 300. The textile 10 produces a molded textile part that gives 
rigidity and cushion for use in automotive parts. 

In the embodiment illustrated in FIG. 1, the batting layer 100 is a 
nonwoven material comprising of low melt temperature fibers 110 and high 

10 melt temperature fibers 120. The low melt fibers 110 and the high melt fibers 
120 can be cross laid, air laid, or the like, to produce the batting layer 100 at 
the appropriate thickness. In one preferred embodiment, the low melt fibers 
110 and the high melt fibers 120 are of the same chemical nature, such as a 
polyolefin, polyester, or the like. The low melt temperature fibers 110 typically 

1 5 comprise from about 50% to about 85% of the total weight of the batting layer 
100. The high melt temperature fibers 120 typically comprise from about 15% 
to about 50% of the total weight of the batting layer 1 00. In one embodiment, 
the low melt fibers 110 are about 70% of the total weight of the batting layer 
1 00, and the high melt fibers 1 20 are about 30% of the total weight of the 

20 batting layer 100. A typical thickness for the batting layer 100 ranges from 
about 4mm to about 30mm. 

In the embodiment illustrated in FIG. 1, the cushioning layer 200 is a 
nonwoven material formed from staple fibers with high loft characteristics. In 
one embodiment, the staple fibers forming the cushion layer 200 are holofil 

25 fibers, or a similar type cushioning fiber. The cushioning layer 200 can be laid 
in the machine direction onto the batting layer 100 by techniques such as 
direct or may be corss-laid onto the preformed batting layer 100. In one 
preferred embodiment, the material of the cushioning layer 200 are of the 
same chemical nature as the low melt fibers 110 and the high melt fibers 120 
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in the batting layer 100, such as polyolefin, polyester, or the like. A typical 
thickness for the cushioning layer 200 is from about 0.5mm to about 3.0mm. 

The batting layer 100 with the cushioning layer 200 thereon is needled 
to cause at least a portion of the fibers forming the cushion layer 200 to 
5 interlace with the nonwoven material of the batting layer 100. The interlacing 
of the batting layer 100 with the cushioning layer 200 can occur in the batting 
layer 100, the cushion layer 200, or both. The interlacing of the batting layer 
100 and the cushion layer 200 gives the individual layers strength, as well as 
provide a mechanical bond between the two layers. 

10 The face textile 400 is a material that has abrasion resistance, light 

fastness, color fastness, and other characteristics suitable for use as surfaces 
in automobiles. The face textile 400 can be woven, knitted, nonwoven, or any 
other construction suitable for the application. As illustrated in FIG. 1, the 
face material 400 is adhered to the cushioning layer 200 by the adhesive 300, 

15 and the combination of batting layer 100, cushion layer 200, adhesive 300, 
and face material 400 is laminated together via heat. In one preferred 
embodiment, the face textile 400 and the adhesive 300 are of the same 
chemical nature as the batting layer 100 and cushion layer 200, such as 
polyolefin, polyester, or the like. In one embodiment, the adhesive is a 

20 polyester adhesive of about 1 15°C to about 125°C and is used to allow the 
subsequent material to pass standard automotive environmental aging tests. 

When the textile 10 is pre-formed as a single unit, subsequent 
processing the textile into particular component parts is facilitated by the pre- 
formed unit. In the present invention, it is believed that the number of 

25 required materials to make the subsequent component part is reduced by 50- 
95%. Additionally, the recycleablity of the textile 10 is facilitated when the 
materials of the batting layer 100, cushion layer 200, adhesive 300, and face 
material 400, are all of the same chemical nature, such as polyolefin, 
polyester, or the like. 
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Referring now to FIG. 2, there is shown block diagram of an 
embodiment of a method for forming the composite nonwoven textile 10 from 
FIG. 1 , illustrated as the method 500. The method 500 generally includes the 
steps of blending the batting layer fibers (510), forming a batting layer web 
5 (520), depositing a cushioning layer (530), needling the combination of the 
batting layer web and the cushioning layer web (540), applying a face textile 
and adhesive (550), heating the combination of the batting layer web, the 
cushion layer web, the adhesive, and the face textile (560), and rolling the 
composite textile into a roll or stacking the composite textile in pre-cut forms 
10 (570). 

In step 510, the low melt fibers 110 and the high melt fibers 120 are 
blended for forming the batting layer 100. The low melt fibers 110 comprise 
from about 50% to about 85% of the total weight of the combined fibers, and 
the high melt fibers 120 comprise from about 15% to about 30% of the total 

15 weight of the combined fibers. In one embodiment, the low melt fibers 110 
and the high melt fibers 120 are blended to forming a blend comprising about 
70% by weight of the total blend of the low melt fibers 110, and about 30% by 
weight of the total blend of the high melt fibers 120. 

In step 520, the blended fibers for the batting layer 100 from step 510 

20 are formed into the batting layer web. In one embodiment, the fibers are laid 
in the cross direction to form the batting layer web. 

In step 530, the cushion layer 200 is laid as a web onto the nonwoven 
web formed for the batting layer 100. The cushion layer 200 can be directed 
laid onto the batting layer 100, or can be a pre-formed web that is laid onto 

25 the batting layer 100. In a preferred embodiment, the fibers for the cushion 
layer 200 are of the same chemical nature as the material for the batting layer 
100. In one embodiment, the fibers of the cushion layer include holofil fibers. 

In step 540, the stacked webs for the batting layer 100 and the cushion 
layer 200 are needled in order to stabilize the individual layers, and to create 

30 a connection between the two layers. 
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In step 550, the face textile is applied onto the cushion layer web with 
the adhesive there between. In one embodiment, the adhesive is place onto 
the cushion layer web, and then the face textile is placed onto the adhesive. 
In another embodiment, the adhesive is place onto the face textile, and then 
5 the face textile is place onto the cushion layer web with the adhesive 

contacting the cushion layer web. The adhesive can be applied at a rate of 
from about 15 g/ft 2 to about 50 g/ft 2 , and more preferably from about 15 g/ft 2 
to about 25 g/ft 2 . The adhesive can be applied as a preformed adhesive, a 
powder, an extrusion coating, or the like. In a preferred embodiment, the 

1 0 adhesive and the face textile are of the same chemical nature as the material 
for the batting layer web and the material for the cushion layer web. 

In step 560, the combination of the batting layer web, the cushion layer 
web, the adhesive, and the face textile, is heated to a temperature to 
accomplish thermal bonding and form the textile 100. 

15 In step 570, the textile 10 is cooled and rolled into a roll for later use or 

plated as pre-formed sheets for later use. 

Referring now to FIG. 3, there is shown a block diagram of a process 
600 for making component parts from the textile 10 from FIG. 1 according to 
the method in FIG. 2. The process 600 generally comprises the steps of 

20 unrolling a length of the composite nonwoven textile (610), cutting the 

composite textile into segments (620), heating the segments of composite 
textile (630), and molding the heated segments of composite textile into a 
component part (640). Alternatively, when the composite textile is in the form 
of pre-formed sheets, the step of unrolling 610 and the step of cutting 620 can 

25 be skipped, and the pre-formed sheets can be processed starting with the 
heating step 630. 
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WHAT IS CLAIMED IS: 

1 . A moldable composite material, comprising: 

a batting layer of nonwoven batting material, the nonwoven batting 
5 material including low melt temperature fibers and high melt 

temperature fibers; 
a cushion layer of nonwoven cushion material having a first side 
disposed adjacent to said batting layer and a second side 
disposed opposite to said batting layer, the nonwoven cushion 
1 0 material including cushion fibers; 

a face textile disposed adjacent to the second side of said cushion 
layer; 

an adhesive adhering said face textile to said cushion layer; 
wherein at least a portion of the cushion fibers in said cushion layer 
15 interlace with the nonwoven batting material of said batting 

layer. 

2. The moldable composite material according to claim 1, wherein the low 
melt temperature fibers and the high melt temperature fibers of the nonwoven 

20 batting material, the cushion fibers of the nonwoven cushion material, the face 
textile, and the adhesive are all of the same chemical nature. 

3. The moldable composite material according to claim 1, wherein the low 
melt temperature fibers and the high melt temperature fibers of the nonwoven 

25 batting material, the cushion fibers of the nonwoven cushion material, the face 
textile, and the adhesive are all formed of the same material selected from the 
group consisting of: polyolefin and polyester. 
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4. The moldable composite material according to claim 1 , wherein the low 
melt temperature fibers comprise between about 50% to about 85% of the 
total weight of said batting layer of nonwoven batting material. 

5 5. The moldable composite material according to claim 1 , wherein the low 
melt temperature fibers comprise about 70% of the total weight of said batting 
layer of nonwoven batting material. 

6. The moldable composite material according to claim 1 , wherein the 
10 heigh melt temperature fibers comprise between about 15% to about 50% of 

the total weight of said batting layer of nonwoven batting material. 

7. The moldable composite material according to claim 1 , wherein the 
high melt temperature fibers comprise about 30% of the total weight of said 

1 5 batting layer of nonwoven batting material. 

8. The moldable composite material according to claim 1 , wherein the 
batting layer is from about 4 mm thick to about 30 mm thick. 

20 9. The moldable composite material according to claim 1 , wherein the 
cushion layer is from about 0.5 mm thick to about 3 mm thick. 

10. The moldable composite material according to claim 1 , wherein the 
cushion fibers of said cushion layer comprises holofil fibers. 

25 

1 1 . The moldable composite material according to claim 1 , wherein said 
nonwoven batting material is cross direction laid and said nonwoven cushion 
material is machine direction laid. 
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12. A method of forming a composite material, comprising the steps of: 

blending low melt temperature fibers with high melt temperature fibers; 
forming a batting layer web from the combined low melt temperature 
fibers and high melt temperature fibers; 
5 depositing a cushion layer web of cushion fibers on the batting layer 

web; 

needling the combination of the batting layer web and the cushion layer 
web; 

applying a face textile on the cushion layer web with an adhesive 
10 therebetween; 

heating the combination of the batting layer web, the cushion layer 

web, the adhesive, and the face textile to a temperature to 

accomplish thermal bonding. 


15 13. The method according to claim 12, further including the step of pre- 
selecting the high melt temperature fibers, the low melt temperature fibers, the 
cushion fibers, the adhesive, and the face textile such that all are formed of 
material from the same chemical nature. 


20 14. The method according to claim 12, wherein the step of blending 

includes proportioning the blend to have between about 50% and about 85% 
of the low melt temperature fibers per total weight of the combined blend of 
the low melt temperature fibers and the high melt temperature fibers. 

25 15. The method according to claim 12, wherein the step of blending 

includes proportioning the combined blend to have about 70% of the low melt 
temperature fibers per total weight of the combined blend of the low melt 
temperature fibers and the high melt temperature fibers. 


Page 8 of 1 1 


Inventor: Wenstrup US PTO Customer No. 25280 

Express Mail Label No. EL 782282684US Case No. 5060 


16. The method according to claim 12, wherein the step of blending 
includes proportioning the blend to have between about 15% and about 50% 
of the high melt temperature fibers per total weight of the combined blend of 
low melt temperature fibers and high melt temperature fibers. 

17. The method according to claim 12, wherein the step of blending 
includes proportioning the combined blend to have about 30% of the high melt 
temperature fibers per total weight of the combined blend of the low melt 
temperature fibers and the high melt temperature fibers. 

18. The method according to claim 12, wherein the step of forming the 
batting layer web includes forming batting layer web with the low melt 
temperature fibers, and the high melt temperature fibers laid in the cross 
direction. 

19. The method according to claim 18, wherein the step of forming the 
cushion layer web includes forming cushion layer web with the cushion fibers 
laid in the machine direction. 

20. The method according to claim 12, wherein the step of forming the 
cushion layer web includes forming cushion layer web with the cushion fibers 
laid in the machine direction. 

21 . The method according to claim 12, wherein the step of depositing the 
cushion layer web includes laying the cushion fibers directly on the batting 
layer web. 

22. The method according to claim 12, wherein the step of depositing the 
cushion layer web includes preforming the cushion layer web and applying the 
preformed cushion layer web onto the batting layer web. 
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23. The method according to claim 12, further including the step of rolling 
the thermally bonded combination of the batting layer web, the cushion layer 
web, the adhesive, and the face textile into a roll. 

5 

24. A method according to claim 23, further comprising the steps of cutting 
a segment of the composite material from the roll, heating the segment of 
composite material to a molding temperature, and molding the sheet of 
composite material into a component part. 

10 

25. The method according to claim 12, further including the step of cutting 
the thermally bonded combination of the batting layer web, the cushion layer 
web, the adhesive, and the face textile into at least one sheet. 

15 26. A method according to claim 25, further comprising the steps of heating 
the sheet of composite material to a molding temperature, and molding the 
sheet of composite material into a component part. 
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Abstract 

A composite textile includes a batting layer, a cushion layer, and a face 
fabric. The batting layer has high melt temperature and low melt temperature 
fibers. The cushion layer is needled to the batting layer. The face fabric is 
5 bonded to the cushion layer by an adhesive. The face material/cushion 
layer/batting layer is heat set and rolled onto a roll for use in forming 
composite parts. The composite textile is more readily recyclable when the 
batting layer, the cushion layer, the adhesive, and the face material are all 
formed completely from material of the same chemical nature, such as 
10 polyolefin, polyester, or the like. 
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